###### Strengths and limitations of this study

-   We examined associations between social support and medication adherence among older adults and populations experiencing social and economic hardship; our population is unique among studies examining associations between social support and health behaviours.

-   We conducted a secondary data analysis of a cohort study; we are therefore limited by the included measures that were not original intent of the aims.

-   Our measure of functional support was not previously validated; however, we were not aware of any medication-specific functional support measures.

-   We conducted cross-sectional analyses and therefore we are limited in understanding directionality of these associations, and we cannot infer causality.

Introduction {#s1}
============

Socially and economically disadvantaged older adults who are known to have low rates of medication adherence,[@R1] due to numerous barriers accessing and taking often complex regimens,[@R4] may benefit from social support as they seek to manage their medications. Social relationships are commonly distinguished by the structure or function of the support provided, and are categorised as structural or functional support. Structural support refers to the size and extent to which individuals are integrated within their social network, and examples include marital status, social network size and social isolation. Conversely, functional support encompasses the specific utility provided by the relationships.[@R7] Functional support is further classified into four types of social support, which include: 1) emotional, expressions of caring, 2) informational, the provision of information, 3) tangible, the provision of direct material aid or other concreate assistance and 4) belonging, having others to engage with in social activities.[@R7] The multidimensional nature of social support makes it challenging to identify the most relevant dimension related to medication-taking behaviours to act on.[@R7] Further complicating this understanding is the paucity of literature among low-income and racially and ethnically diverse older adults related to social support and medication adherence. A recent systematic review detailing associations between medication adherence and social support only identified a few investigations among older adults, and none were among older adults facing significant social and economic hardship.[@R9] The review overall did not observe consistent associations among the studies that measured structural aspects, while the few studies that assessed functional support in terms of the tangible assistance that was provided did observe a consistent positive relationship with medication adherence, but these measures were variable and not always aligning with specific medication-taking behaviours that may be most beneficial to promoting medication adherence.[@R9]

While there is a growing recognition of the benefits functional support (tangible support in particular) may provide in promoting medication adherence, no evaluation to our knowledge has compared functional versus structural support to ascertain what is more likely to facilitate medication adherence among a diverse older sample.[@R10] The Asthma Beliefs and Literacy in the Elderly (ABLE) cohort provides an opportunity to investigate this as measures of structural and functional support and medication adherence were collected. The cohort is particularly relevant as the sample is comprised of socioeconomically and culturally diverse older adults who were managing multiple chronic conditions, in addition to asthma. Medication adherence for asthma can be particularly challenging as individuals often use multiple inhalers which requires the deployment of multiple steps and coordinated actions, compared with the simpler task of taking tablets or capsules,[@R12] and must also discern which inhaler to use under different circumstances (controller medicines are prescribed daily to reduce inflammation in the lungs, while rescue medicines are prescribed to be taken on an as-needed basis).[@R12] Therefore, we sought to investigate associations between structural and functional support and medication adherence in the ABLE cohort. It was hypothesised that functional support, and not structural support, would be associated with medication adherence, and that less frequent functional support related to medication management would be associated with poorer medication adherence.

Methods {#s2}
=======

Sample {#s2-1}
------

We conducted a cross-sectional secondary data analysis with data from a National Heart, Lung and Blood Institute funded study, Asthma Beliefs and Literacy in the Elderly (ABLE; R01HL096612). A full description of the cohort has previously been published.[@R13] Briefly, the sample was recruited from outpatient practices in New York City, New York and Chicago, Illinois from December 2009 through May 2012. Potential participants were identified through queries of clinic records and contacted via telephone by trained research coordinators to assess eligibility. Interested and eligible participants were scheduled for an in-person baseline interview. Patients were eligible to participate if they: 1) were aged 60 years and older, 2) spoke English or Spanish and 3) had moderate or severe persistent asthma.[@R12] Exclusion criteria included a chart-documented or self-reported diagnosis of chronic obstructive pulmonary disease (COPD) or other chronic respiratory illness or self-reported smoking history of ≥10 pack-years because they are at increased risk of COPD. We identified a total of 1972 patients; successfully contact 1,506 and screened 1025, of whom 502 were eligible. Of these, 452 participants were enrolled and provided written consent.

Measures {#s2-2}
--------

### Medication adherence {#s2-2-1}

Adherence was measured through a review of the analogue dose counters on participants' inhalers over a 30-day period. Research staff reviewed the device to collect an initial reading during the baseline interview, and then contacted participants by telephone 30 days later to record the number of doses remaining. Research staff also documented whether the participant had started a new device. Research staff attached a Doser CT (Meditrack, Hudson, Massachusetts, USA) electronic monitoring device atop metered dose inhalers that did not have counters built into the inhalers. The Doser CT electronically recorded the number of times the device was used each day, and participants returned the electronic device to the study team by mail. Adherence was calculated by the total doses taken divided by the total doses prescribed during the 30-day period, and participants were classified as poor or adequate adherence. Poor adherence was defined as 80% or less of expected doses recorded, following a commonly applied threshold.[@R14]

Medication adherence was also collected via self-report with the Medication Adherence Reporting Scale for Asthma (MARS-A). The MARS-A is a validated, 10-item measure previously adapted to assess adherence with asthma medications and is correlated with an objective electronic monitoring measure of adherence.[@R16] The scale examines both intentional and non-intentional aspects of medication adherence, and the questions are framed as a negative statement to minimise social desirability bias. Each item is rated on a 5-point Likert scale with higher scores indicating greater adherence. Participants with a MARS-A score of \<4.5 are classified as having poor adherence to daily asthma controller medications, which is equivalent to sometimes (or more often) forgetting to take the medication.[@R16]

### Structural support {#s2-2-2}

Structural support was assessed by the size of an individual's social network using the abbreviated (6-item) Lubben Social Network Scale (LSNS).[@R17] The LSNS was developed to evaluate the number of familial and friendship ties maintained by an older adult population.[@R18] The LSNS poses three questions each about familial and friendship ties, including how many relatives and/or friends one sees or hears from at least monthly, feels close enough with to call on for help and feels at ease with to talk about private matters. Scores range from 0 to 30; and participants were classified as socially connected (score ≥12) or socially isolated (score \<12) following scoring guidance.[@R17]

### Functional support {#s2-2-3}

Functional support was measured as the frequency of tangible medication social support with the Support with Medication Management Scale (SMMS). The SMMS was developed by the study team to assess the extent to which participants receive tangible assistance from family, friends or paid caregivers in managing their health and taking medicines. A new scale was developed after identifying a void in existing assessments that capture the frequency of supportive behaviours related to medication self-management. The item development was informed by the Medication Self-Management model, which proposes a series of cyclical tasks associated with taking prescription medications; to gain the therapeutic benefits of the medication individuals must 1) *fill* prescriptions in a timely manner, 2) *understand* medication instructions, 3) *organise* and consolidate their regimen to the most efficient, safe daily schedule, 4) *take* each medication as prescribed, 5) *monitor* medication use and report any side effects or concerns to their provider, 6) *sustain* use over time.[@R19] The study team, which included experts in primary care, medication safety and management and health services research generated possible items and refined each question through a series of discussions.

The original scale included 16 items which assessed received support in a range of behaviours related to taking medication, including attending doctor visits, calling the pharmacy, picking up medication, assistance with medication organisation and reminders to take asthma and all medications ([online supplementary table 1](#SP1){ref-type="supplementary-material"}). Participants are asked the frequency with which they receive assistance for each item; response are on a 5-point Likert scale.
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The distribution of responses for each item in the SMMS was reviewed and any item with minimal variation (≥85% of participants responded never or rarely) was dropped; eight items were included in the total score. We conducted a factor analysis using orthogonal rotation to confirm the scale was measuring a single latent variable, and measured Cronbach's alpha to assess internal consistency. The eight items loaded onto one factor (Eigen: 4.37, factor loadings range 0.68--0.81), and α=0.90. We also conducted a confirmatory factor analysis using orthogonal rotation to assess item convergence and discrimination with other scales (ADLs, structural support), in which all items from the individual scales loaded onto their respective scales. SMMS scores were summed and we used a median split to dichotomise the level of assistance provided (infrequent support, frequent support).

### Covariates {#s2-2-4}

Self-reported gender, age, race/ethnicity, monthly household income, educational attainment and marital status were collected. A measure of asthma history (number of years since diagnosis) was also included since long-term experience with asthma could affect asthma self-management behaviours. Beliefs about asthma controller medications were assessed using the Beliefs about Medications Questionnaire, a 10-item questionnaire that measures a patient's beliefs about drugs related to two domains: concerns and necessity.[@R20] Health literacy was measured using the Short Test of Functional Health Literacy in Adults.[@R21] Health status was measured via self-reported number of chronic conditions and limitations in activities of daily living (ADLs) using the Katz Index of ADLs.[@R22] In order to account for the potential confounding effect of health status and in recognition that both chronic conditions and physical function are important determinants of health status,[@R23] we created a composite variable to identify individuals in poor health status; patients were classified as poor health status if they were diagnosed with five or more chronic conditions or were classified as having one or more limitation in ADLs.

Patient and public involvement {#s2-3}
------------------------------

Patients and the public were not involved in the design or conduct of this research study.

Statistical analysis {#s2-4}
--------------------

The sample size for the ABLE cohort was based on the primary outcomes of the main analysis.[@R3] Analyses were limited to participants who were prescribed an asthma controller medication and had complete functional and structural support assessments (n=338). Participants who were not prescribed an asthma controller medication or incomplete functional and structural support assessments were more likely to have limited health literacy, and have low income (p\<0.05); no other differences in demographic characteristics were observed.

First, we conducted χ^2^ and t-tests to examine differences in the primary independent variables (structural support, functional support) and demographic and health status measures. Next, we conducted χ^2^ analyses to examine the relationship between structural support, functional support and adherence to asthma controller medication (measured via dose counts and self-report). Unadjusted and adjusted logistic regression models were conducted to examine the independent associations of structural and function support and adherence to asthma controller medications. Good adherence was the referent category. In order to account for potential confounding of differences in health status, we repeated the analysis stratified by the poor health status indicator. We subsequently conducted a Mantel-Haenszel test for homogeneity of OR to test if the association of functional support with medication adherence was significantly different by health status. Structural and functional support were dichotomised to ease interpretation, as a one-unit change on these scales is uninterpretable. As dichotomising can lead to loss of information, and other problems,[@R25] a sensitivity analysis was run to examine the relationship between continuous versions of these variables and adherence. Model parameter estimates are presented in [online supplementary table 2](#SP2){ref-type="supplementary-material"}, and similar trends were observed. All analyses were performed using STATA V.13.1 (College Station, Texas, USA).
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Results {#s3}
=======

The mean age of the sample was 67 (±6.5) years. There was racial and ethnic diversity (Hispanic (38%), black (33%), white (24%)) ([table 1](#T1){ref-type="table"}), and the majority of participants were low-income, 52% reported monthly incomes ≤US\$1350 and female (84%). There were very low rates of medication adherence to asthma controller medication, with 36.3% reported good adherence when measured via dose counts, and 38.6% reported good adherence by self-report assessments. The agreement between the two forms of collection was 67.7% (κ=0.32, p\<0.001). There were no significant differences in any demographic variables or outcomes between those who did and did not complete the adherence assessment by dose counts (p\>0.05).

###### 

Differences in demographic and health characteristics between functional and structural measures of social relationships

  -----------------------------------------------------------------------------------------------------------------------------------------------------
                                         All participants\   Structural support   P value      Functional support   P value                   
                                         (n=338)                                                                                              
  -------------------------------------- ------------------- -------------------- ------------ -------------------- ------------ ------------ ---------
  **Age (years)**, n (%)                                                                       0.54                                           0.15

   60--64                                150 (44.5)          119 (44.9)           31 (43.1)                         93 (49.2)    57 (38.5)    

   65--69                                82 (24.3)           67 (25.3)            15 (20.8)                         42 (22.2)    40 (27.0)    

   70+                                   105 (31.2)          79 (29.8)            26 (36.1)                         54 (28.6)    51 (34.5)    

  **Sex, female**, n (%)                 284 (84.0)          223 (83.8)           61 (84.7)    0.86                 150 (79.4)   134 (89.9)   0.008

  **Race**, %                                                                                  0.001                                          \<0.001

   Non-Hispanic black                    111 (32.8)          90 (33.8)            21 (29.2)                         59 (31.2)    52 (34.9)    

   Non-Hispanic white                    81 (24.0)           74 (27.8)            7 (9.7)                           69 (36.5)    12 (8.1)     

   Hispanic                              130 (38.5)          91 (34.2)            39 (54.2)                         52 (27.5)    78 (52.3)    

   Other                                 16 (4.7)            11 (4.1)             5 (6.9)                           9 (4.8)      7 (4.7)      

  **Education**, n (%)                                                                         \<0.001                                        \<0.001

   Less than high school                 112 (33.1)          75 (28.2)            37 (51. 4)                        44 (23.3)    68 (45.6)    

   High school graduate                  57 (16.9)           41 (15.4)            16 (22.2)                         25 (13.2)    32 (21.5)    

   Some college                          70 (20.7)           64 (24.1)            6 (8.3)                           45 (23.8)    25 (16.8)    

   College graduate                      99 (29.3)           86 (32.3)            13 (18.1)                         75 (39.7)    24 (16.1)    

  **Monthly income (US\$)**, n (%)                                                             \<0.001                                        \<0.001

   ≤1350                                 173 (52.4)          121 (46.5)           52 (74.3)                         74 (39.8)    99 (68.7)    

   1351--3000                            80 (24.3)           69 (26.5)            11 (15.7)                         56 (30.1)    24 (16.7)    

   ≥3001                                 77 (23.3)           70 (27.0)            7 (10.0)                          56 (30.1)    21 (14.6)    

  **Health literacy**, n (%)                                                                   0.001                                          \<0.001

   Limited                               108 (31.4)          75 (28.7)            33 (50.0)                         43 (22.8)    65 (47.1)    

   Adequate                              219 (68.6)          186 (71.3)           33 (50.0)                         146 (77.2)   73 (52.9)    

  **Married**, n (%)                     105 (31.1)          91 (34.2)            14 (19.4)    0.02                 61 (32.3)    44 (29.5)    0.59

  **ADL limitation**, n (%)                                                                    0.03                                           \<0.001

   0                                     237 (70.3)          194 (73.2)           43 (59.7)                         154 (81.9)   83 (55.7)    

   ≥1                                    100 (29.7)          71 (26.8)            29 (40.3)                         34 (18.1)    66 (44.3)    

  **\# Chronic conditions,** mean (SD)   3.8 (1.6)           3.6 (1.5)            4.8 (1.6)    \<0.001              3.4 (1.4)    4.4 (1.4)    \<0.001

  **Poor health status,** n (%)          180 (46.6)          110 (41.5)           47 (62.3)    \<0.001              58 (30.9)    99 (66.4)    \<0.001

  **BMQ: necessity,** mean (SD)          12.9 (4.6)          13.0 (4.5)           12.7 (4.4)   0.66                 13.2 (4.7)   12.5 (4.2)   0.24

  **BMQ: concerns,** mean (SD)           16.1 (4.4)          16.6 (4.2)           16.0 (4.6)   0.25                 17.3 (4.2)   15.5 (4.2)   \<0.001
  -----------------------------------------------------------------------------------------------------------------------------------------------------

ADL, activities of daily living; BMQ, Beliefs about Medications Questionnaire.

The distribution of responses to the SMMS are presented in [table 2](#T2){ref-type="table"}. A third of participants reported that someone accompanied them to medical appointments and brought prescription medicines to the pharmacy at least some of the time (38.1%, 33.8%, respectively). Nearly half (42%) of participants reported that someone else picked up their medicines from the pharmacy at least some of the time. Participants received less assistance in terms of reminders to take medications; most reported that no one ever reminded them to take their asthma controller (75.7%) or other (72.8%) medication. Additionally, less than a quarter received assistance at least some of the time calling the physician when medicines were running low (19.6%), calling the pharmacy for refills (23.4%), or asking a physician what a new medicine is for (16.9%).

###### 

Distribution of responses to items in the Support with Medication Management Scale assessment of functional social support

  Question: how often does someone else:             n (%)
  -------------------------------------------------- ------------
  **Come with to medical appointments**              
   Always                                            67 (19.8)
   Often                                             15 (4.4)
   Sometimes                                         47 (13.9)
   Rarely                                            35 (10.4)
   Never                                             174 (51.5)
  **Call physician when running out of medicines**   
   Always                                            33 (9.8)
   Often                                             7 (2.1)
   Sometimes                                         26 (7.7)
   Rarely                                            16 (4.7)
   Never                                             256 (75.7)
  **Call pharmacy for refills**                      
   Always                                            43 (12.7)
   Often                                             9 (2.7)
   Sometimes                                         27 (8.0)
   Rarely                                            22 (6.5)
   Never                                             237 (70.1)
  **Bring prescriptions to pharmacy to be filled**   
   Always                                            55 (16.3)
   Often                                             14 (4.2)
   Sometimes                                         45 (13.3)
   Rarely                                            31 (9.2)
   Never                                             193 (57.1)
  **Pick up medicines at pharmacy**                  
   Always                                            63 (19.0)
   Often                                             13 (4.0)
   Sometimes                                         63 (19.0)
   Rarely                                            45 (13.6)
   Never                                             147 (44.4)
  **Remind to take asthma controller medicine**      
   Always                                            24 (7.1)
   Often                                             5 (1.5)
   Sometimes                                         30 (8.9)
   Rarely                                            23 (6.8)
   Never                                             256 (75.7)
  **Remind to take other medicines**                 
   Always                                            32 (9.6)
   Often                                             7 (2.1)
   Sometimes                                         30 (9.0)
   Rarely                                            22 (6.6)
   Never                                             244 (72.8)
  **Ask physician what new medicines is for**        
   Always                                            31 (9.2)
   Often                                             7 (2.1)
   Sometimes                                         19 (5.6)
   Rarely                                            15 (4.4)
   Never                                             266 (78.7)

The mean structural support score was 16.8 (SD=6.4) (range 0--30), and 21% were classified as socially isolated. Those who were socially isolated were more likely to identify as Hispanic, have lower educational attainment, household income, health literacy one or more ADL impairment; diagnosed with more chronic conditions and be unmarried as compared with individuals who were socially connected (p\<0.05). A weak, yet significant, negative correlation was found between the two measures of structural and functional support (r=−0.15, p=0.005), indicating that those with fewer individuals in their social network reported greater frequency of tangible medication social support. Among the entire sample, a total of 42 (12.4%) individuals who were identified as socially isolated also reported receiving frequent support with managing their medications.

Structural support was not associated with either measure of medication adherence ([table 3](#T3){ref-type="table"}). However, individuals who reported infrequent functional support had lower rates of poor medication adherence compared with those with frequent assistance managing medications (dose counts: 53.9% vs 71.1%, p=0.002; self-report 56.7% vs 72.7%, p=0.007).

###### 

Differences in adherence to asthma controller medications between measures of structural and functional support

  -------------------------------------------------------------------------------------------------------------------------------------------------
  Variable                               All participants\   Structural support               Functional support                            
                                         (n=338)                                                                                            
  -------------------------------------- ------------------- -------------------- ----------- -------------------- ----------- ------------ -------
  **Adherence via dose counts, n (%**)                                                        0.21                                          0.002

   Good adherence                        97 (36.3)           81 (38.2)            16 (29.1)                        84 (46.2)   41 (28.9)    

   Poor adherence                        170 (63.7)          131 (61.8)           39 (70.9)                        98 (53.9)   101 (71.1)   

  **Adherence via self-report, n (%**)                                                        0.17                                          0.007

   Good adherence                        125 (38.6)          103 (40.6)           22 (31.4)                        65 (43.3)   32 (27.4)    

   Poor adherence                        199 (61.4)          151 (59.5)           48 (68.6)                        85 (56.7)   85 (72.7)    
  -------------------------------------------------------------------------------------------------------------------------------------------------

These associations remained in multivariable adjusted analyses ([table 4](#T4){ref-type="table"}) for medication adherence assessed by dose counts (OR 0.51, 95% CI 0.26 to 0.98), but not by self-report (OR 0.81, 95% CI 0.44to 1.48), indicating that those with infrequent functional support have a decreased odds of non-adherence compared with their counterparts with frequent functional support. We also conducted analyses stratified by health status ([table 4](#T4){ref-type="table"}); the test for homogeneity of OR was non-significant (dose counts: χ^2^=0.69, p=0.41; self-report: χ^2^=0.36, p=0.57), indicating that the association between medication adherence and functional social support was not significantly different by health status.

###### 

Differences in poor adherence to asthma controller medications between measures of structural and functional support

                                  Dose count of poor medication adherence   Self-report of poor medication adherence                             
  ------------------------------- ----------------------------------------- ------------------------------------------ ------------------------- ---------------------
  **Structural social support**                                                                                                                  
   Socially isolated              1.51 (0.79 to 2.87)                       1.80 (0.81 to 3.99)                        1.48 (0.85 to 2.61)       0.86 (0.42 to 1.77)
   Socially connected                                                                                                                            
  **Functional social support**                                                                                                                  
   Pooled                                                                                                                                        
   Infrequent support             0.49 (0.29 to 0.82)\*\*                   0.51 (0.26 to 0.98)\*                      0.47 (0.30 to 0.75)\*\*   0.81 (0.44 to 1.48)
   Frequent support                                                                                                                              
   Stratified by health status                                                                                                                   
   *Poor health status*                                                                                                                          
   Infrequent support             0.37 (0.15 to 0.82)\*                     0.32 (0.11 to 0.92)\*                      0.67 (0.32 to 1.28)       1.18 (0.45 to 3.10)
   Frequent support                                                                                                                              
   *Adequate health status*                                                                                                                      
   Infrequent support             0.59 (0.28 to 1.27)                       0.47 (0.17 to 1.29)                        0.47 (0.23 to 0.95)\*     0.70 (0.29 to 1.73)
   Frequent support                                                                                                                              

Adjusted analyses controlling for age, race/ethnicity, income, education, health literacy, number of years with asthma, limitations in ADL and number of chronic conditions, beliefs about asthma controller medications.

In order to further account for confounding by health status and subsequent need of functional support, we stratified by poor health status (diagnosed with five or more chronic conditions or reported one or more ADL impairment). Adjusted stratified analyses were adjusted for age, race/ethnicity, income, education, health literacy, number of years with asthma, beliefs about asthma controller medications.

\*p\<0.05; \*\*p\<0.01; \*\*\*p\<0.001.

ADL, activities of daily living.

Discussion {#s4}
==========

Theoretical models of social support suggest that social support influences health outcomes through psychological and behavioural pathways.[@R7] Despite this proposed model, few studies have tested the pathway between social support and health behaviours in the form of adherence to medications among socioeconomically and racially/ethnically diverse older adults. Social support may be of great benefit to older adults who frequently manage complex multidrug regimens; however, the multidimensional nature of social support challenges the identification of the most relevant domains.[@R7] As few studies have specifically targeted a more socioeconomically disadvantaged older population, we tested associations between functional and structural support with adherence to medication among this population.

In a sample of socioeconomically and culturally diverse older adults with asthma, we did not observe an association between adherence to asthma controller medications and structural support. Our findings are congruous with related literature that has not observed consistent associations between medication adherence and structural measures of support,[@R9] as well as broader self-management behaviours.[@R10] Not surprising, these findings suggest that the presence of individuals within older adults support network, independent of their functional contributions, may be an oversimplification of the mechanism through which social support influences health behaviours.

We hypothesised that infrequent functional support with medication management tasks would be associated with poorer medication adherence. To the contrary, we observed the inverse relationship, that receipt of more frequent functional support with medication management tasks was associated with poorer adherence to asthma controller medications. Reviewing the distribution of responses among the items within the SMMS, we observed that the greatest rates of assistance were among more intensive yet less frequent tasks, such as accompanying participants to medical appointments or picking up medications from the pharmacy. Conversely, tasks that occurred on a daily basis, such as reminders to take medicines, occurred less often. A series of sequential behaviours must occur to accurately adhere to medications, including filling and picking up a prescription, organising and planning when to take the medication and actually taking the correct medication dosage,[@R19] and older adults may require more regular assistance throughout the continuum of steps.

Our SMMS was designed to measure received functional support, and true to the multidimensional nature of social support, there are distinctions between perceived versus received support. Perceived support encompasses one's potential *access* to social support, while received support refers to one's utilisation of support resources.[@R26] Previous literature specific to received functional tangible support presents similar findings and potential explanations.[@R7]

One explanation for this inverse relationship is that people who have previously demonstrated poor medication adherence or greater health needs require, and likely receive, more functional support. We observed associations between comorbidity and measures of disability with functional support; however in analyses stratified by health status, we did not observe significant variations in the association between functional social support and medication adherence. Additionally, our pooled analysis included measures of health status to control for potential confounding. While our cross-sectional study design prevents us from understanding the directionality of the relationship or isolate the need for functional support, similar longitudinal investigations have found even when controlling for baseline health status, receipt of tangible support was associated with higher rates of prospective mortality.[@R27] More recent investigations of a cohort study of English civil servants found that greater levels of tangible functional support was associated with poorer physical health.[@R30] The authors also tested the possible bidirectional relationship between social support and health, while the results overall provided support for a bidirectional relationship between physical health and social support, this relationships did not remain in within-person analyses.[@R30] These findings overall suggest there are other mechanisms at work in addition to prior health status.

We also observed significant associations between socioeconomic factors and functional support. An alternative explanation for our findings may be that individuals who report greater levels of received support are also more likely to experience socioeconomic stressors, which in turn mobilises the provision of support.[@R26] Ethnographic research in poor communities has observed among family members or acquaintances a network of reciprocity and mutual obligation through which resources flow as a means to cope with significant adversity.[@R32] It is therefore possible that among our low-income sample, individuals may receive more assistance in general due to existing practices to cope with repeated stressful circumstances. Considered with the observed negative correlation between social isolation and frequency of functional support, individuals who receive more functional support with their medications are likely relying on only a few people. Our measure did not capture who was providing this support, or the perceived adequacy of the received support, both of which may impact its effectiveness, and future research should further examine these dimensions.

These findings should be recognised in the context of several limitations. First, these were cross-sectional analyses and therefore we are limited in understanding directionality of these associations, and we cannot infer causality. Second, we conducted a secondary data analysis of a cohort of urban, predominantly female, older adults with asthma and our findings may not be generalisable to younger populations, in different disease contexts, or among an older male population. In addition, our measure of functional support was not previously validated; however, we were not aware of any medication-specific functional support measures. The SMMS demonstrated high internal reliability and acceptable construct validity. As this was a new measure, we used a median split to dichotomise some variables, and a clinically meaningful cut-off may provide additional utility. Our questions related to functional and structural support were broad by design and we did not inquire about who provided the support and the patient's perceived adequacy of the received support. Additionally, our outcome measurement of medication adherence had moderate agreement between the subjective and objective measurements. Lastly, to facilitate interpretation of our findings we dichotomised functional and structural support. We ran sensitivity analyses to examine the relationship between continuous versions of the variables and adherence. The trends of lower support being associated with poorer adherence was consistent, with the only exception being the adjusted model of functional support on dose count of poor adherence, in which we saw a similar trend, but it failed to reach statistical significance (p=0.06).

These findings are an important contribution to the literature on social support and self-management behaviours as very few studies have been conducted in elderly, non-white or low-income samples.[@R10] Our findings underscore the complex and multidimensional nature of social support and the mechanisms in which it operates. Further research is needed to better understand the manner in which functional support operates in relation to medication adherence among older adults.
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